Purpose: Numerous conservative and surgical methods have been reported for correction of inverted nipples. We herein report a technique using Z-plasty for correction of inverted nipples. This technique is sufficient for release of fibrotic tissue bands and maintenance of the nipple's proper shape and function. Methods: A total of 22 patients with 28 inverted nipples underwent correction with trans-nipple Z-plasty from 2010 to 2013. The mean age was 46.7± 11.2 years, and six patients had bilateral inverted nipples. A midline incision and 5 mm double Z-incisions were made on the nipple-areola complex for trans-nipple Z-plasty. The contracted tissues were separated from the lactiferous ducts, and the underlying tight fibrous tissue bands were removed. The split nipple and areola were then closed with absorbable monofilament sutures using the Z-plasty technique. Results: One case of partial nipple necrosis occurred and improved with conservative treatment. No complications or recurrence occurred during a mean follow-up period of 34.0± 7.7 months. Conclusion: Trans-nipple Z-plasty is a simple and useful surgical procedure for severely inverted nipples.
INTRODUCTION
An inverted nipple, in most cases, is a congenital condition or develops secondary to mastitis or malignancy [1] . Although the incidence rate of inverted nipples is relatively low at 10%, and these are not lifethreatening, severely inverted nipples cause functional and cosmetic problems [2, 3] . Numerous surgical techniques have been introduced to correct inverted nipples [4] [5] [6] [7] [8] .
The grading of inverted nipple is based on the level of effort required to manually pull the nipple out, duration of nipple protrusion after manipulation, and amount of fibrosis located radially around the nipple [9] . It is difficult to manually pull a grade III inverted nipple out, and this type has higher incidence of recurrence when conservative treatments such as manual procedures or purse-string suturing are performed.
We herein describe the method and long-term results of a transnipple Z-plasty technique for correction of severely inverted nipples without major injury to the lactiferous ducts.
METHODS
From 2010 to 2012, trans-nipple Z-plasty was performed to correct 28 inverted nipples in 22 patients. The mean age of the patients was 46.7± 11.2 years, and six patients had bilateral inverted nipples. The causes of the inverted nipples were congenital defects (n=24), abscesses (n =3), and a fistula (n =1). Every inverted nipple was graded based on Han and Hong's classification system [9] . This study was a single group observational study, which included grade I-III inverted nipple cases and excluded those in which the inverted nipple condition was associated with malignancy. Postoperative complications and recurrence were evaluated during the follow-up period.
Informed consent was obtained from all patients and the protocol used in this study was approved by the Institutional Review Board Committee of the Pusan National University Hospital (E-2015024).
Surgical technique
The surgery was performed under local anesthesia using a < 20 mL ORIGINAL ARTICLE 
DISCUSSION
Inverted nipples are defined as nipples that lie on the same or a lower plane than the areola. The incidence rate of inverted nipples is about 2% to 10% [2, 10] . Although most cases of nipple inversion are congenital, acquired nipple inversion can be caused by inflammation, infection, surgery, trauma, or malignancy [11] .
Inverted nipples are generally graded using the Han and Hong's classification system, which categorizes nipple inversion into three grades [9] . In grade I, the inverted nipple can be easily pulled out manually and maintains its projection well without further traction. Gentle finger pressure around the areola causes the nipple to pop back out. In grade II, the inverted nipple can be pulled out, but not as easily as in grade I. Because grade II inverted nipples have a moderate degree of fibrosis, both the nipple and lactiferous ducts tend to be retracted.
However, release of the fibrosis by cutting is unnecessary. In grade III, the nipple is severely retracted and inverted. It is difficult to manually pull the nipple out, and physical force is required to hold it out. There is significant fibrosis beneath the nipple, and it is impossible to obtain optimal release of the fibrotic band while preserving the ducts [2, 11] .
Numerous surgical and conservative techniques have been introduced for correction of inverted nipples [12] [13] [14] . The treatment method should be individualized based on the characteristics and grade.
For example, severely inverted nipples cannot be corrected with a conservative method alone; such cases require surgery. Proper treatment for inverted nipples should have a low recurrence rate, minimal postoperative scarring, and no major injury to the lactiferous ducts.
The dermofibrous flap, which is a popular method for correction of inverted nipples, is very simple and easy to use [5] . However, this technique is associated with a high recurrence rate because creation of an accurate tunnel beneath the nipple is difficult. We introduced a transnipple Z-plasty technique for removal of benign periareolar disease in patients with inverted nipples. Because the Z-plasty involves creation of a large incision and is associated with the risk of duct injury, it was difficult to apply as the sole correctional technique for inverted nipples without any mass or abscess. In our experience, however, surgeons with meticulous skills can also apply this technique to correction of simple inverted nipples. Nipple protrusion was maintained for > 4 years postoperatively.
Because several lactiferous ducts and fibrotic tissues are resected during trans-nipple Z-plasty, young patients planning to have children may lose their ability to breast feed. Thus, this surgical procedure is more appropriate for patients who are not planning to have children. Another disadvantage of this procedure is the development of a long scar inside the areolar circle. During the follow-up period, however, we found that the scar became faint and disappeared.
Although this was an observational study with a modified surgical technique, the cosmetic and long-term follow-up results were acceptable. Thus, the trans-nipple Z-plasty could be a feasible and useful technique for correction of inverted nipples without major complications. However, further evaluation and comparison with a control group would be necessary to accurately demonstrate the usefulness of the surgical technique.
